We mailed survey questionnaires to a random sample of medicolegat offices throughout the USA. The survey asked how many forensic pathologists were used, their American Board of Pathology forensic examination (Board) status, how many autopsies they performed, and, if payment were fee-for-service, what fees were paid for medicolegal autopsies.
greater than 600,000. For this study, Texas, with 254 counties, almost all with medico-legal jurisdictions headed by a precinct Justice of the Peace, was treated somewhat differently. For Texas, the 11 largest offices, whose heads were styled "Chief Medical Examiner," were placed in the county pools in their respective population groups on the assumption that they performed many of the autopsies for surrounding counties. A fourth category of statewide offices contained clearly centralized state medical examiners offices. All of the statewide offices served populations greater than 600,000 except Vermont and Alaska, with a populations of 570,000 and 510,000 respectively. Table 1 lists the 50 states plus the District of Columbia and classifies the offices as state-wide or county. All geographic regions were represented and all 50 states were sent questionnaires. For county offices, the number of counties in each state and the number of those counties sent questionnaires are listed. The sample included all state-wide offices, county offices serving populations greater than 200,000, and about 6% of county offices serving populations less than 200,000. The latter sample of offices was selected randomly. A total of 308 offices were sent questionnaires. Identical questionnaires were sent in two waves, successive mailings not being sent to those who had already responded.
Our questionnaire asked for each jurisdiction to give: The number of autopsies performed in 1993; categorization of pathologists by forensic pathology Board examination status and form of remuneration; categorization of autopsies by the prosector's forensic pathology Board examination status and form of remuneration; and for categories of autopsies done fee-for-service, the fee paid to each category of pathologist.
Results
Of the 308 offices sampled, a total of 188 or 6t% eventually responded. The response rates for the population strata are shown in Table 2 . We found no significant relationship between wave of the survey but did find that in the smallest population county stratum, the responders served a significantly larger population than the nortresponders. However, no correlation was found between population size and fee paid per autopsy. Hence the responders were deemed representative of the population in that stratum.
The average amount paid to fee-for-service pathologists per autopsy along with its standard error is shown in Table 3 , analyzed by population stratum and forensic board status. The overall average fee in 1993 was $518. The statistical methods used to derive these population weighted figures is given in the appendix. No correlation was found between fees paid in a jurisdiction and the mean family income in that jurisdiction.
Because we asked for the number of autopsies performed in the jurisdiction, broken down by the forensic board status of the prosector, we were able to derive a prevalence estimate for the Table 4 . Combining this with the population data for the various strata allows computation of the incidence of medicolegal autopsies, shown in Table 5 . Of note is the significantly lower autopsy rate in state-wide offices relative to county offices.
Discussion
Our results shed light on three important areas regarding forensic pathology: The autopsy fees paid to fee-for-service pathologists; the characteristics of the workforce performing such autopsies; and the future of the medicolegal autopsy in the USA.
We have derived an estimate of the market price for a medicolegal autopsy. In addition to using these data to compare one's own jurisdiction with others, inspection discloses some interesting relationships. State offices and the smallest counties paid more, whereas the larger counties paid less. In the smallest counties, with populations less than 200,000, those qualified in forensic pathology commanded a $150 higher autopsy fee than those not so qualified. In the larger counties, however, the opposite held true, with qualified forensic pathologists earning about $132 less on the average. Also remarkable is the observation that the smallest counties tended to us e pathologists not qualified in forensic pathol-.ogy whereas those in larger counties tended to use board qualified forensic pathologists. Linking this to the fee differential suggests that the marketplace favors the pathologist able to bid lower, regardless of forensic board status! We were able to examine the workforce performing medicolegal autopsies. We have produced an estimate in Table 5 of the number of forensic autopsies performed in the USA, with analysis of the Board status of the prosectors. Over 87,000, about 49%, of the approximately 178,000 autopsies performed for coroners or medical examiners are by salaried, Board qualified forensic pathologists. But over 66,000, or more than one-third, are purchased fee-forservice, and about half of these are by pathologists not qualified in forensic pathology by the Board. This substantial number of fee-for-service autopsies are, as might be expected, primarily done in the smallest county systems.
Because we did not inquire into the full workload of the pathologists in our study, we cannot estimate accurately the number of doctors performing official medicolegal autopsies. However, if one assumes that salaried Board qualified individuals are practicing full-time, this represents about 380 forensic pathologists. Because of the inefficiencies caused by geo~aphic distribution of the population, the remaining 51% of cases would require more, perhaps many more, pathologists. Figure 1 shows the number of doctors qualified each year in forensic pathology, along with the number 25 years or less out from such qualification. It can be seen that the latter number has continued to increase over the years to over 700. Our figures show that this would not be enough to do the job, even if all were actually employed in forensic pathology. In order to approach full coverage by Board qualified practitioners, the current trend of increasing the Board qualified workforce must continue.
A closer look is needed at the relationship between forensic pathology fees and workload and the trends in autopsy pathology in general. If one extrapolates the number of autopsies performed from 1980 through 1990 (4) to 1993 and subtracts the estimate of medicolegal autopsies derived from our survey, the remaining hospital autopsies in 1993 are only 21% of the total. The number of autopsies of deaths due to external causes, which should all be performed by coroner's or medical examiner systems, is also available from 1980 through 1990. Extrapolation to 1993 allows calculation of the proportion of medicolegal autopsies that are on those who have died of external causes. If one assumes that the proportion of natural to externally caused deaths in the medicolegal autopsy cases was the same in prior years, the number of such autopsies can be estimated for 1980 through 1992. Subtracting these from the total number of autopsies results in the data depicted in Fig. 2 . This data shows that the decried continuing decrease in the autopsy from 15% in 1980 to 11% in 1990 actually was due to a drop by half of the number of hospital autopsies. This has continued to where the 1993 number is only 37% of that in 1980. *Although the American Board of Pathology neither recognizes nor uses the term "board eligible," an applicant is declared qualified for examination only after a formal application has been received and approved by the credentials committee. It is this qualification to sit for the examination that was referred to in the questionnaire and is here called "eligible."
tND---Not determinable due to no autopsies observed.
Some years ago, when the autopsy was noted to be in the decline, numerous publications appeared documenting the cost of the autopsy (5, 6, 7, 8, 9) . These costs generally included both professional and non-professional fees, but excluded costs ascribed to education. These are the same costs that must be covered by the fee-for-service allotments requested in our survey. Estimates ranged from $730 to $1,900. These costs are obviously far higher than the amount paid in all but the highest range of offices responding to our inquiry. Adjustment for over a decade of inflation would substantially increase the gap. Why are pathologists willing to perform medicolegal autopsies at a loss? It is the authors' personal experience, with some support from personal communications and published work (10) , that this paradox involves one or more of the following motives: The educational value of medicolegal autopsies, particularly for residents and forensic pathology fellows; a desire to perform community service; and the fact that the marginal cost of the autopsy is far less than the apportioned cost (6 the pathology department is no longer a revenue, but rather a cost center, each procedure will have to be justified as cost effective. It is unlikely that either the desire to create more pathologists when the job market is tightening, good citizenship, or the parasitic relationship of the medicolegal to the rapidly shrinking number of hospital autopsies will be convincing to those interested in the "bottom line." Many new hospitals are being built with no autopsy suites (11) . The few remaining hospital autopsies will be concentrated in regional facilities which, through market forces, will charge a rate that will more than cover costs. Medicolegal autopsies will have to pay their own way, requiring a substantial increase in the rate paid by coroners and medical examiner systems. In fact, this has already begun, as evidenced by a newspaper article from Springfield, Illinois (12) cases at $600 per autopsy. Hospital and morgue fees would bring the cost to about $1,000. Previously, they had been done by hospital staff for a total cost of $700 each. "The hospitals weren't overly fond of doing outside work," noted the coroner.
Obviously, the cost of medicolegal autopsies needs to rise. Whether or not there is success in convincing the public of the 
APPENDIX
National estimates of the prevalence of autopsies (#cases/ 100,000 population), the average number of autopsies per pathologist, the average amount of money paid per autopsy, and the corresponding standard errors are weighted estimates. For each measure, sample estimates for the four population strata are weighted as described below, in proportion to their share of the estimated number of forensic pathologists or population in the country. Sample estimates are provided for the six types of pathologists as given by their training, not eligible, eligible or qualified, and whether they are fee-for-service or salaried.
Individual stratum estimates of the three measures above are computed as ratio estimates, ?jk, for the kth pathologist type and thejth stratum (jurisdiction size). The corresponding stratum variances are denoted 6"~k. Notation and formulae are described below. Nj = national total of offices in the jth stratum. where j = 1 or 2 or 3 or 4 represents the four population size groups Pj = national total of population in the jth stratum Nj and Pi are shown in Table 2 . s 5 = number of offices sampled from the jth stratum nj = number of sampled offices from jth stratum which responded.
n/sj X 100 = percent response from jth stratum as shown in Table 2 .
For each jurisdiction define: aok = number of autopsies performed by pathologists of type k in the ith jurisdiction in stratum j. mijk = number of pathologists of type k used by the ith jurisdiction in stratum j. dijk = total amount of money spent for autopsies performed by pathologists of type k in the ith jurisdiction in stratum j. Pij = population served in the ith jurisdiction in stratum j, divided by 100,000.
The ratio estimate of the prevalence of autopsies performed by pathologists of type k in the jth stratum is: rjk = a,jk ms~ \~=1 = [number of autopsies by pathologists of type k in stratum j]
• [sum of population for all responding offices in jth stratum/ 100,000].
Similarly, the ratio estimate of the average number of autopsies performed by a pathologist is and the ratio estimate of the average amount paid per autopsy is:
for pathologists of type k in the jth stratum.
The variance of ?jk is given by (13) 6"2~ Nj(--~j --1)---njp-~j ~] azk + ~k ~] P2 -2~jk~ aO~p 0 wherefij is the average of the jurisdiction populations in the national population for thejth stratum, and where the summations are over all jurisdictions in the sample responding in the jth stratum. Note that (Nj -nj)/N~ is the finite population correction factor.
The variance of ~k is calculated in a similar fashion for the estimate of the average number of autopsies per pathologist and the average amount spent per autopsy. In the formula for d'fk above, fij is replaced by appropriate sample estimates: For the former, with the estimated average number of pathologists of type k used by offices in the jth stratum, and in the latter, with the estimated average number of autopsies performed by pathologists of type k by offices in the jth stratum.
The weighted estimated prevalence of autopsies for pathologists of type k given as "overall" in Table 4 The overall estimate for the average amount paid per autopsy (Table 3) uses these same weights.
The average number of autopsies performed per pathologist Table 6 , however uses weights in proportion to their share of the number of pathologists performing autopsies in the country, which is estimated as Mj = N; X muk n; \i=l k=l
The weights, M/'Z4=I Mj then equal wl = 0.805, w2 = 0.095, ws = 0.068, and w4 = 0.032.
